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<110> Fishel, Richard A. 
Yoder, Kristine E. 

<120> METHODS OF IDENTIFYING COMPOUNDS THAT MODULATE A DNA REPAIR 
PATHWAY AND/OR RETRO-VIRAL INFECTIVITY, THE COMPOUNDS, AND U 
THEREOF 

<130> SCHN-0033 

<150> PCT/US03/10302 
<151> 2003-04-04 

<150> US 60/370,376 
<151> 2002-04-05 

<160> 6 

<170> Patentln version 3.3 

<210> 1 

<211> 2751 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gggagcttcc ggattgagcc ggaagtcccc ccagagcgga tgccgcggcg ggcctgtggg 
agcggggtca tcttctctct gctgctgtag ctgccatggg caaaagagac cgagcggacc 
gcgacaagaa gaaatccagg aagcggcact atgaggatga agaggatgat gaagaggacg 
ccccggggaa cgaccctcag gaagcggttc cctcggcggc ggggaagcag gtggatgagt 
caggcaccaa agtggatgaa tatggagcca aggactacag gctgcaaatg ccgctgaagg 
acgaccacac ctccaggccc ctctgggtgg ctcccgatgg ccatatcttc ttggaagcct 
tctctccagt ttacaaatat gcccaagact tcttggtggc tattgcagag ccagtgtgcc 
gaccaaccca tgtgcatgag tacaaactaa ctgcctactc cttgtatgca gctgtcagcg 
ttgggctgca aaccagtgac atcaccgagt acctcaggaa gctcagcaag actggagtcc 
ctgatggaat tatgcagttt attaagttgt gtactgtcag ctatggaaaa gtcaagctgg 
tcttgaagca caacagatac ttcgttgaaa gttgccaccc tgatgtaatc cagcatcttc 
tccaggaccc cgtgatccga gaatgccgct taagaaactc tgaaggggag gccactgagc 
tcatcacaga gactttcaca agcaaatctg ccatttctaa gactgctgaa agcagtggtg 
ggccctccac ttcccgagtg acagatccac agggtaaatc tgacatcccc atggacctgt 
ttgacttcta tgagcaaatg gacaaggatg aagaagaaga agaagagaca cagacagtgt 
cttttgaagt caagcaggaa atgattgagg aactccagaa acgttgcatc cacctggagt 
accctctgtt ggcagaatat gacttccgga atgattctgt caaccctgat atcaacattg 
acctaaagcc cacagctgtc ctcagaccct atcaggagaa gagcttgcga aagatgtttg 
gaaacgggcg tgcacgttcg ggggtcattg ttcttccctg cggtgctgga aagtccctgg 
ttggtgtgac tgctgcatgc actgtcagaa aacgctgtct ggtgctgggc aactcagctg 
tttctgtgga gcagtggaaa gcccagttca agatgtggtc caccattgac gacagccaga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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tctgccggtt cacctccgat gccaaggaca agcccatcgg ctgctccgtt gccattagca 1320 

cctactccat gctgggccac accaccaaaa ggtcctggga ggccgagcga gtcatggagt 1380 

ggctcaagac ccaggagtgg ggcctcatga tcctggatga agtgcacacc ataccagcca 1440 

agatgttccg aagggtgctc accatcgtgc aggcccactg taagctgggt ttgactgcga 1500 

ccctcgtccg cgaagatgac aaaattgtgg atttaaattt tctgattggg cctaagctct 1560 

acgaagccaa ctggatggag ctgcagaata atggctacat cgccaaagtc cagtgtgctg 1620 

aggtctggtg ccctatgtct cctgaatttt accgggaata tgtggcaatc aaaaccaaga 1680 

aacgaatctt gctgtacacc atgaacccca acaaatttag agcttgccag tttctgatca 1740 

agtttcatga aaggaggaat gacaagatta ttgtctttgc tgacaatgtg tttgccctaa 1800 

aggaatatgc cattcgactg aacaaaccct atatctacgg acctacgtct cagggggaaa 1860 

ggatgcaaat tctccagaat ttcaagcaca accccaaaat taacaccatc ttcatatcca 1920 

aggtaggtga cacttcgttt gatctgccgg aagcaaatgt cctcattcag atctcatccc 1980 

atggtggctc caggcgtcag gaagcccaaa ggctagggcg ggtgcttcga gctaaaaaag 2040 

ggatggttgc agaagagtac aatgcctttt tctactcact ggtatcccag gacacacagg 2100 

aaatggctta ctcaaccaag cggcagagat tcttggtaga tcaaggttat agcttcaagg 2160 

tgatcacgaa actcgctggc atggaggagg aagacttggc gttttcgaca aaagaagagc 2220 

aacagcagct cttacagaaa gtcctggcag ccactgacct ggatgccgag gaggaggtgg 2280 

tggctgggga atttggctcc agatccagcc aggcatctcg gcgctttggc accatgagtt 2340 

ctatgtctgg ggccgacgac actgtgtaca tggagtacca ctcatcgcgg agcaaggcgc 2400 

ccagcaaaca tgtacacccg ctcttcaagc gctttaggaa atgatgctta ggcagggtac 2460 

ttcgttcaag accggcgctt ggcacccttg ttggaaaggg attttcagca taacattttc 2520 

cttccacctc tttgaccttc cctccagcgt tggccaaatt gtgctgagga agatgcatca 2580 

agggcttggc tgtgccttca taggtcatct agggttttat aaaggaggag gagacaatat 2640 

tttttcaaac tttttgggga gtggggtcat ttctgtatat aaaaaatgtt aatatttaag 2700 

gtgtatttat gttaccgttc tgaataaaca gaatggacca ttgaaccagt a 2751 

<210> 2 

<211> 782 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Gly Lys Arg Asp Arg Ala Asp Arg Asp Lys Lys Lys Ser Arg Lys 
1 5 10 ~ ' 15 

Arg His Tyr Glu Asp Glu Glu Asp Asp Glu Glu Asp Ala Pro Gly Asn 
20 25 30 



Asp Pro Gin Glu Ala Val Pro Ser Ala Ala Gly Lys Gin Val Asp Glu 
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35 40 45 

ser Gly Thr Lys Val Asp Glu Tyr Gly Ala Lys Asp Tyr Arg Leu Gin 
50 55 60 

Met Pro Leu Lys Asp Asp His Thr ser Arg Pro Leu Trp val Ala Pro 
65 70 75 80 

Asp Gly His He Phe Leu Glu Ala Phe Ser Pro val Tyr Lys Tyr Ala 
85 90 95 

Gin Asp Phe Leu val Ala lie Ala Glu Pro val Cys Arg Pro Thr His 
100 105 110 

val His Glu Tyr Lys Leu Thr Ala Tyr Ser Leu Tyr Ala Ala val ser 
115 120 125 

Val Gly Leu Gin Thr Ser Asp lie Thr Glu Tyr Leu Arg Lys Leu Ser 
130 135 140 

Lys Thr Gly Val Pro Asp Gly lie Met Gin Phe lie Lys Leu Cys Thr 
145 150 155 160 

Val Ser Tyr Gly Lys val Lys Leu val Leu Lys His Asn Arg Tyr Phe 
165 170 175 

val Glu Ser Cys His Pro Asp Val lie Gin His Leu Leu Gin Asp Pro 
180 185 190 

Val lie Arg Glu Cys Arg Leu Arg Asn Ser Glu Gly Glu Ala Thr Glu 
195 200 205 

Leu lie Thr Glu Thr Phe Thr Ser Lys Ser Ala lie Ser Lys Thr Ala 
210 215 220 

Glu ser ser Gly Gly Pro ser Thr Ser Arg val Thr Asp Pro Gin Gly 
225 230 235 240 

Lys ser Asp lie Pro Met Asp Leu Phe Asp Phe Tyr Glu Gin Met Asp 
245 250 255 

Lys Asp Glu Glu Glu Gl u Gl u Gl u Thr Gin Thr val Ser Phe Glu val 
260 265 270 

Lys Gin Glu Met lie Glu Glu Leu Gin Lys Arg Cys lie His Leu Glu 
275 280 285 

Tyr Pro Leu Leu Ala Glu Tyr Asp Phe Arg Asn Asp Ser val Asn Pro 
290 295 " 300 

Asp lie Asn lie Asp Leu Lys Pro Thr Ala Val Leu Arg Pro Tyr Gin 
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305 310 315 320 



Glu Lys Ser Leu Arg Lys Met Phe Gly Asn Gly Arg Ala Arg Ser Gly 
325 330 335 



val lie val Leu Pro cys Gly Ala Gly Lys ser Leu val Gly val Thr 
340 345 350 



Ala Ala Cys Thr val Arg Lys Arg cys Leu val Leu Gly Asn Ser Ala 
355 360 365 



val ser val Glu Gin Trp Lys Ala Gin Phe Lys Met Trp ser Thr lie 
370 375 380 



Asp Asp ser Gin lie Cys Arg Phe Thr ser Asp Ala Lys Asp Lys Pro 
385 390 ~ 395 400 



lie Gly Cys Ser val Ala lie Ser Thr Tyr Ser Met Leu Gly His Thr 
405 410 415 



Thr Lys Arg ser Trp Glu Ala Glu Arg Val Met Glu Trp Leu Lys Thr 
420 425 430 



Gin Glu Trp Gly Leu Met lie Leu Asp Glu val His Thr lie Pro Ala 
435 440 445 



Lys Met Phe Arg Arg val Leu Thr lie val Gin Ala His Cys Lys Leu 
450 ~ 45 5 460 



Gly Leu Thr Ala Thr Leu val Arg Glu Asp Asp Lys lie val Asp Leu 
465 470 *" 475 480 



Asn Phe Leu lie Gly Pro Lys Leu Tyr Glu Ala Asn Trp Met Glu Leu 



Gin Asn Asn Gly Tyr lie Ala Lys Val Gin Cys Ala Glu Val Trp Cys 
500 505 510 



Pro Met Ser Pro Glu Phe Tyr Arg Glu Tyr val Ala lie Lys Thr Lys 
515 520 525 



Lys Arg lie Leu Leu Tyr Thr Met Asn Pro Asn Lys Phe Arg Ala Cys 
530 535 540 



Gin Phe Leu lie Lys Phe His Glu Arg Arg Asn Asp Lys lie lie val 
545 550 555 560 



Phe Ala Asp Asn val Phe Ala Leu Lys Glu Tyr Ala lie Arg Leu Asn 
565 570 575 



Lys Pro Tyr lie Tyr Gly Pro Thr ser Gin Gly Glu Arg Met Gin lie 



485 



490 



495 
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580 585 590 

Leu Gin Asn Phe Lys His Asn Pro Lys lie Asn Thr lie Phe lie ser 
595 600 605 

Lys val Gly Asp Thr Ser Phe Asp Leu Pro Glu Ala Asn val Leu lie 
610 615 620 

Gin lie ser ser His Gly Gly Ser Arg Arg Gin Glu Ala Gin Arg Leu 
625 630 " " 635 640 

Gly Arg val Leu Arg Ala Lys Lys Gly Met val Ala Glu Glu Tyr Asn 
645 650 655 

Ala Phe Phe Tyr ser Leu val Ser Gin Asp Thr Gin Glu Met Ala Tyr 
660 665 670 

ser Thr Lys Arg Gin Arg Phe Leu val Asp Gin Gly Tyr ser Phe Lys 
675 " 680 685 

val lie Thr Lys Leu Ala Gly Met Glu Glu Glu Asp Leu Ala Phe Ser 
690 695 700 

Thr Lys Glu Glu Gin Gin Gin Leu Leu Gin Lys Val Leu Ala Ala Thr 
705 710 715 720 

Asp Leu Asp Ala Glu Glu Glu val val Ala Gly Glu Phe Gly Ser Arg 
725 730 735 

Ser Ser Gin Ala Ser Arg Arg Phe Gly Thr Met Ser Ser Met Ser Gly 
740 ~* 745 750 

Ala Asp Asp Thr val Tyr Met Glu Tyr His Ser Ser Arg Ser Lys Ala 
755 * 760 765 

Pro Ser Lys His val His Pro Leu Phe Lys Arg Phe Arg Lys 
770 775 780 

<210> 3 

<211> 2318 

<212> DNA 

<213> Homo sapiens 

<400> 3 



atgaagctca 


acgtggacgg 


gctcctggtc 


tacttcccgt 


acgactacat 


ctaccccgag 


60 


cagttctcct 


acatgcggga 


gctcaaacgc 


acgctggacg 


ccaagggtca 


tggagtcctg 


120 


gagatgccct 


caggcaccgg 


gaagacagta 


tccctgttgg 


ccctgatcat 


ggcataccag 


180 


agagcatatc 


cgctggaggt 


gaccaaactc 


atctactgct 


caagaactgt 


gccagagatt 


240 


gagaaggtga 


ttgaagagct 


tcgaaagttg 


ctcaacttct 


atgagaagca 


ggagggcgag 


300 


aagctgccgt 


ttctgggact 


ggctctgagc 


tcccgcaaaa 


acttgtgtat 


tcaccctgag 


360 
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r-% -4- — \ — 1 f~ f f~ f— 

g Lgacacccc 


xgcgcxxxgg 


naannarntr 


yd Lyyyddd l 




«uU\.uy fc» v» 


420 


tatgtgcggg 


CgcagxaCCd 




dyLL LyLLLV. 


civ. Ly uv.y a v. v. 


ctataaaada 

V. V_ tA *_ y VA \^ UU. 


480 


xt tgatgccc 


dxgggcgxga 


yy iy llll ll 


LLLyL LyyLd 


trtaraarrt 

LV. 1. CX V_ CI CA V_ Vw L. 


aQATQelCCt-Q 

u^u Ly ca v_ v— \_ y 


540 


aaggccctgg 


99 c 99 c 9 cca 


gggcxggxgc 


rratarttrr 


ttnrtroata 

i_ uy v iw v_ y ci i_ c*. 


ctcaatccta 


600 


catgccaatg 


tgg tggxx ta 


IdgCIdCCdC 


LdCLLCCLyy 




tnrafiarrto 


660 


gtgtccaagg 


aactggcccg 


caaggecg ic 


gxggxcxxcg 


dcydy y cccd 




720 


aacgtctgca 


tcgac xccax 


gag eg ucaac 


^— -♦- /— -a c r~ f c\ f~ c 




V- v_y y Ly v-^ay 


780 


ggcaacctgg 


agaccctgca 


gaagacggtg 


cxcaggd.xv_.ci 


ddydydv_dyd 


L.y ay V-Ciy v_y >- 


840 


ctgcgggacg 


agtaccggcg 


tctggtggag 


999 ct 9 c 999 


dyycedy eye 


ey LLLy y y dy 


900 


acggacgccc 


acc tggccaa 


ccccg xgc xg 


rrrnarnaan 

cccgacy ad.y 


Lyv- LyLdyyd 


yy Lay LyLLL 


960 


ggctccatcc 


gcacggccga 


gcax x xccxg 


ggcxxccxga 


yyeyyc tyt l 


yydy LaLy Ly 


1020 


aagtggcggc 


xgcg xg xgea 


gcaxgxggxg 


cagy ay a.y cc 


LyLLLyLL L L 


rrtnanraor 
v,v- L.y cxy v_y y 


1080 


ctggcccagc 


gcg "tgt:gca "t 


ccagcgcaag 


ccccxcagax 


xexy Lye iyd 


aLyLL LLLyy 


1140 


tccctgctgc 


a tac xcxgga 


gaxcaccgac 


exxycxyact 


LC LCLL.L.yL. L 


rarrrtrrtt 


1200 


gctaactttg 


ccaccc teg x 


cagcaccxac 


gecaaaggcx 


trarratrat 
LCdCCdLCdL 


LaLLyayLLL 


1260 


tttgacgaca 


gaaccccgac 


caxxgccaac 


cccaxcc ty c 


aL L LLdyL Ly 




1320 


tcgctggcca 


xcaaacccgx 


axxxgagcgx 


■Hrrantrtn 
LlLLdy LL iy 


LLaLLdLLav. 


d ll l y y y a v_ a 


1380 


ctgtccccgc 


tggacaxc La 


ccccaagaxc 


cxy gaexxec 


dceeey LLaL 


Ld LyyLaaLL 


1440 


"ttcaccatga 


cgcxggcacg 


ggxcxgccxc 


xgeccxaxy d 


LCd Lv_yyv-.\-.y 


LyyLaa LyaL 


1500 


caggtggcca 


xcagc xccaa 


axxxgagacc 


cyyyd.yyo.Ld 


LLyCLyLydL 


LLyyaaL lq l 


1560 


gggaaccxcc 


t.gc rggaga X 


gxccgcxgxg 


yLCCCLydLy 


nratrntnnr 
y cd Ley Lyye 


rttrttrarr 

L. L LL L L LCI L L 


1620 


agcxaccagx 


aca xggagag 


caccgxggcc 


LCCLyy LdLy 


anrannnnat 
dyedyyyyd l 


ll l LyayaaL 


1680 


a "tccagagga 


acaagc xger 


exxxaxxgag 


acccdy y dxy 


y Lyecyddde 


c 7k fit - rrt" c n c c 
Lay l y L Ly L L 


1 740 

X / " L/ 


cxggagaagx 


accaggaggc 


cxy cgagddx 


ggccgcgggg 


rratrrtnrt 

LLdLLLLyLL 


y l l cl y Lyy l.l 


1800 


cggggcaaag 


tgtccgaggg 


aaxcgacxxx 


gxycaccacx 


aegggeggge 


Ly LLdLLdLy 


1 860 

xouu 


xxxggcg tec 


/— y~ -t- "3 /~ /~| -f- /- -f- «3 

CCLdCgiCId 


CaLaCdydyv. 


CyCdL LC LCd 


dy y ey ey y l. l 


nn^3't"3f*p1 _ n 
y y ci ci lcill Ly 


1920 


egggaccagx 


Lccaga l xcg 


LydyddLydL 


tttrttarrt 

L L LC L LdCC L 


trnatnrrat 


y Ly LLaLy Ly 


1980 


gcccagxgxg 


tgggteggge 


caxcaggggc 


day acy y dec 


dcyyce LL.dL 


yy LL LL Ly LL 


2040 


gaeaageggt 


ttgcccgtgg 


ggacaagegg 


gggaagctgc 


cccgctggat 


ccaggagcac 


2100 


ctcacagatg 


ccaacctcaa 


cctgaccgtg 


gacgagggtg 


tccaggtggc 


caagtacttc 


2160 


ctgeggcaga 


tggcacagcc 


cttccaccgg 


gaggatcagc 


tgggcctgtc 


cctgctcagc 


2220 


ctggagcagc 


tagaatcaga 


ggagacgctg 


aagaggatag 


ageagattge 


tcagcagctc 


2280 


tgagtggggc 


gggtggggcc 


ataaaeggtt 


cctggtga 






2318 
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<210> 4 



<211> 760 
<212> PRT 
<213> Homo 



sapiens 



<400> 4 



Met Lys Leu Asn val Asp Gly Leu Leu Val Tyr Phe Pro Tyr Asp Tyr 
1 5 10 15 



lie Tyr Pro Glu Gin Phe Ser Tyr Met Arg Glu Leu Lys Arg Thr Leu 
20 25 30 



Asp Ala Lys Gly His Gly val Leu Glu Met Pro ser Gly Thr Gly Lys 
35 40 45 



Thr val Ser Leu Leu Ala Leu lie Met Ala Tyr Gin Arg Ala Tyr Pro 
50 55 60 



Leu Glu val Thr Lys Leu lie Tyr Cys ser Arg Thr val Pro Glu lie 
65 70 75 80 



Glu Lys val lie Glu Glu Leu Arg Lys Leu Leu Asn Phe Tyr Glu Lys 
85 90 95 



Gin Glu Gly Glu Lys Leu Pro Phe Leu Gly Leu Ala Leu Ser Ser Arg 
100 105 110 



Lys Asn Leu Cys lie His Pro Glu val Thr Pro Leu Arg Phe Gly Lys 
115 120 125 



Asp val Asp Gly Lys Cys His ser Leu Thr Ala Ser Tyr val Arg Ala 
130 135 140 



Gin Tyr Gin His Asp Thr ser Leu Pro His Cys Arg Phe Tyr Glu Glu 
145 150 155 " 160 



Phe Asp Ala His Gly Arg Glu Val Pro Leu Pro Ala Gly lie Tyr Asn 
165 " 170 * 175 



Leu Asp Asp Leu Lys Ala Leu Gly Arg Arg Gin Gly Trp Cys Pro Tyr 
180 185 ~ 190 



Phe Leu Ala Arg Tyr Ser lie Leu His Ala Asn val val val Tyr ser 
195 200 205 



Tyr His Tyr Leu Leu Asp Pro Lys lie Ala Asp Leu val Ser Lys Glu 
210 215 220 



Leu Ala Arg Lys Ala val val val Phe Asp Glu Ala His Asn lie Asp 
225 230 235 240 



Asn val Cys He Asp Ser Met Ser val Asn Leu Thr Arg Arg Thr Leu 
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250 



255 



Asp Arg Cys Gin Gly Asn Leu G"lu Thr Leu Gin Lys Thr Val Leu Arg 
260 265 270 



lie Lys Glu Thr Asp Glu Gin Arg Leu Arg Asp Glu Tyr Arg Arg Leu 
275 280 285 



val Glu Gly Leu Arg Glu Ala ser Ala Ala Arg Glu Thr Asp Ala His 
290 295 300 



Leu Ala Asn Pro val Leu pro Asp Glu val Leu Gin Glu Ala val Pro 
305 310 315 320 



Gly Ser lie Arg Thr Ala Glu His Phe Leu Gly Phe Leu Arg Arg Leu 
325 330 335 



Leu Glu Tyr val Lys Trp Arg Leu Arg Val Gin His val val Gin Glu 
340 345 350 



ser Pro Pro Ala Phe Leu Ser Gly Leu Ala Gin Arg val cys lie Gin 
355 360 365 



Arg Lys Pro Leu Arg Phe cys Ala Glu Arg Leu Arg ser Leu Leu His 
370 375 380 



Thr Leu Glu lie Thr Asp Leu Ala Asp Phe ser Pro Leu Thr Leu Leu 
385 390 395 400 



Ala Asn Phe Ala Thr Leu Val Ser Thr Tyr Ala Lys Gly Phe Thr lie 
405 410 415 



lie lie Glu Pro Phe Asp Asp Arg Thr Pro Thr lie Ala Asn Pro lie 
420 425 430 



Leu His Phe Ser cys Met Asp Ala Ser Leu Ala lie Lys Pro val Phe 
435 440 445 



Glu Arg Phe Gin Ser Val lie He Thr ser Gly Thr Leu Ser Pro Leu 
450 455 460 



Asp lie Tyr Pro Lys lie Leu Asp Phe His Pro Val Thr Met Ala Thr 
465 470 475 480 



Phe Thr Met Thr Leu Ala Arg val cys Leu cys Pro Met lie lie Gly 
485 ~ 490 495 



Arg Gly Asn Asp Gin val Ala lie ser ser Lys Phe Glu Thr Arg Glu 
500 505 510 



Asp lie Ala val lie Arg Asn Tyr Gly Asn Leu Leu Leu Glu Met Ser 
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515 



520 



525 



Ala val val Pro Asp Gly lie val Ala Phe Phe Thr ser Tyr Gin Tyr 
530 535 540 



Met Glu ser Thr val Ala ser Trp Tyr Glu Gin Gly lie Leu Glu Asn 
545 550 555 560 



lie Gin Arg Asn Lys Leu Leu Phe lie Glu Thr Gin Asp Gly Ala Glu 
565 570 575 



Thr ser val Ala Leu Glu Lys Tyr Gin Glu Ala cys Glu Asn Gly Arg 
580 585 590 



Gly Ala lie Leu Leu Ser Val Ala Arg Gly Lys val ser Glu Gly lie 
595 600 605 



Asp Phe val His His Tyr Gly Arg Ala Val lie Met Phe Gly val Pro 
610 615 620 



Tyr val Tyr Thr Gin ser Arg lie Leu Lys Ala Arg Leu Glu Tyr Leu 
625 630 " 635 640 



Asp Gin Phe Gin lie Arg Glu Asn Asp Phe Leu Thr Phe Asp Ala 
645 650 655 



Met Arg His Ala Ala Gin Cys val Gly Arg Ala lie Arg Gly Lys Thr 
660 665 670 



Asp Tyr Gly Leu Met val Phe Ala Asp Lys Arg Phe Ala Arg Gly Asp 
675 680 685 



Lys Arg Gly Lys Leu Pro Arg Trp lie Gin Glu His Leu Thr Asp Ala 
690 695 700 



Asn Leu Asn Leu Thr val Asp Glu Gly val Gin val Ala Lys Tyr Phe 
705 710 715 720 



Leu Arg Gin Met Ala Gin Pro Phe His Arg Glu Asp Gin Leu Gly Leu 
725 730 735 



ser Leu Leu ser Leu Glu Gin Leu Glu ser Glu Glu Thr Leu Lys Arg 



740 



745 



750 



lie Glu Gin lie Ala Gin 

755 



Gin Leu 
760 



<210> 5 

<211> 9731 

<212> DNA 

<213> Artificial 
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<220> 

<223> synthesized retroviral vectors 



<400> 5 
caggtggcac 


ttttcgggga 


aatgtgcgcg 


gaacccctat 


ttgtttattt 


ttctaaatac 


60 


attcaaatat 


gtatccgctc 


atgagacaat 


aaccctgata 


aatgcttcaa 


taatattgaa 


i *>n 

izu 


aaaggaagag 


tatgagtatt 


caacatttcc 


gtgtcgccct 


tattcccttt 


tttgcggcat 


180 


tttgccttcc 


tgtttttgct 


cacccagaaa 


cgctggtgaa 


agtaaaagat 


gctgaagatc 


240 


agttgggtgc 


acgagtgggt 


tacatcgaac 


tggatctcaa 


cagcggtaag 


atccttgaga 


300 


gttttcgccc 


cgaagaacgt 


tttccaatga 


tgagcacttt 


taaagttctg 


ctatgtggcg 


350 


cggtattatc 


ccgtattgac 


gccgggcaag 


agcaactcgg 


tcgccgcata 


cactattctc 


420 


agaatgactt 


ggttgagtac 


tcaccagtca 


cagaaaagca 


tcttacggat 


ggcatgacag 


a on 

480 


taagagaatt 


atgcagtgct 


gccataacca 


tgagtgataa 


cactgcggcc 


aacttacttc 


540 


tgacaacgat 


cggaggaccg 


aaggagctaa 


ccgctttttt 


gcacaacatg 


ggggatcatg 


600 


taactcgcct 


tgatcgttgg 


gaaccggagc 


tgaatgaagc 


cataccaaac 


gacgagcgtg 


r~ /~ f\ 
660 


acaccacgat 


gcctgtagca 


atggcaacaa 


cgttgcgcaa 


actattaact 


ggcgaactac 


720 


ttactctagc 


ttcccggcaa 


caattaatag 


actggatgga 


ggcggataaa 


gttgcaggac 


780 


cacttctgcg 


ctcggccctt 


ccggctggct 


ggtttattgc 


tgataaatct 


ggagccggtg 


0 a r\ 

840 


agcgtgggtc 


tcgcggtatc 


attgcagcac 


tggggccaga 


tggtaagccc 


tcccgtatcg 


r\r\r\ 

900 


tagttatcta 


cacgacgggg 


agtcaggcaa 


ctatggatga 


acgaaataga 


cagatcgctg 


960 


agataggtgc 


ctcactgatt 


aagcattggt 


aactgtcaga 


ccaagtttac 


tcatatatac 


1 mn 

1020 


tttagattga 


tttaaaactt 


catttttaat 


ttaaaaggat 


ctaggtgaag 


atcctttttg 


1 n on 

1080 


ataatctcat 


gaccaaaatc 


ccttaacgtg 


agttttcgtt 


ccactgagcg 


tcagaccccg 


1 1 A f\ 

1140 


tagaaaagat 


caaaggatct 


tcttgagatc 


ctttttttct 


gcgcgtaatc 


tgctgcttgc 


-1 *■> r\ r\ 

1200 


aaacaaaaaa 


accaccgcta 


ccagcggtgg 


tttgtttgcc 


ggatcaagag 


ctaccaactc 


1260 


tttttccgaa 


ggtaactggc 


ttcagcagag 


cgcagatacc 


aaatactgtc 


cttctagtgt 


1320 


agccgtagtt 


aggccaccac 


ttcaagaact 


ctgtagcacc 


gcctacatac 


ctcgctctgc 


1380 


taatcctgtt 


accagtggct 


gctgccagtg 


gcgataagtc 


gtgtcttacc 


gggttggact 


1440 


caagacgata 


gttaccggat 


aaggcgcagc 


ggtcgggctg 


aacggggggt 


tcgtgcacac 


1500 


agcccagctt 


ggagcgaacg 


acctacaccg 


aactgagata 


cctacagcgt 


gagctatgag 


1560 


aaagcgccac 


gcttcccgaa 


gggagaaagg 


cggacaggta 


tccggtaagc 


ggcagggtcg 


1620 


gaacaggaga 


gcgcacgagg 


gagcttccag 


ggggaaacgc 


ctggtatctt 


tatagtcctg 


1680 


tcgggtttcg 


ccacctctga 


cttgagcgtc 


gatttttgtg 


atgctcgtca 


ggggggcgga 


1740 


gcctatggaa 


aaacgccagc 


aacgcggcct 


ttttacggtt 


cctggccttt 


tgctggcctt 


1800 


ttgctcacat 


gttctttcct 


gcgttatccc 


ctgattctgt 


ggataaccgt 


attaccgcct 


1860 


ttgagtgagc 


tgataccgct 


cgccgcagcc 


gaacgaccga 


gcgcagcgag 


tcagtgagcg 


1920 
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aggaagcgga 


m 
w 

agagcgccca 
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ataegcaaac cgcctctccc cgcgcgttgg 


f 

LLlJaL LLQL l 


1980 

X ZJ O \J 


aatgcagctg 


gcacgacagg 


tttcccgact 


ggaaagcggg 


cagtgagege 


aaLyLaa L La 


7040 


atgtgagtta 


gctcactcat 


taggcacccc 


aggctttaca 


etttatgett 


l. c y y c x c y l a 


71 00 

C- JL\J\J 


tgttgtgtgg 


aattgtgagc 


ggataacaat 


ttcacacagg 


aaacagctat 


yaLLat^aL L 


71 fiO 


acgccaagcg 


cgcaattaac 


cctcactaaa 


gggaacaaaa 


gctggagctg 


LadyL L Lad L 


7770 


gtagtcttat 


gcaatactct 


tgtagtcttg 


caacatggta 


acgatgagtt 


d y L, a. a. L. a. LyL 


77R0 


cttacaagga 


gagaaaaagc 


accgtgcatg 


ccgattggtg 


gaagtaaggt 


gg xacgaxcg 


7340 


tgccttatta 


ggaaggcaac 


agaegggtet 


gacatggatt 


ggacgaacca 


L,LycictLLyL,L. 


7400 


gcattgcaga 


gatattg tat: 


ttaagtgcct 


agctcgatac 


aataaacggg 




7460 


tagaccagat 


ctgagcctgg 


gagctctctg 


gctaactagg 


gaacccactg 


-t~ "1" "3 "3 /"I /~ "fr" f~ 

ClLdayCCLC 


7^70 


aataaagctt 


gccttgagtg 


cttcaagtag 


tgtgtgcccg 


tctgttgtgt 


ydCLLiyy La 


7 SRO 


actagagatc 


cctcagaccc 


ttttagtcag 


tgtggaaaat 


ctctagcagt 


yyL.y<_L.L.yctci 


7fi40 
tutu 


cagggacctg 


aaagcgaaag 


ggaaaccaga 


gctctctcga 


cgcaggactc 


ggc LTigc tga 




agcgcgcacg 


gcaagaggcg 


aggggeggeg 


actggtgagt 


aegecaaaaa 


LLLuydLLdy 


77fiO 


cggaggctag 


aaggagagag 


atgggtgcga 


gagegtcagt 


attaageggg 


yydydd l Lay 


7R70 


atcgcgatgg 


gaaaaaattc 


ggttaaggcc 


agggggaaag 


aaaaaatata 


aa L LaaaaCa 


78RO 


tatagtatgg 


gcaagcaggg 


agctagaacg 


attegcagtt 


aatcctggcc 


igilttgaadC 


7Q40 


atcagaaggc 


tgtagacaaa 


tactgggaca 


gctacaacca 


tcccttcaga 


CayyaLLaya 


3000 


agaacttaga 


tea tta ta ta 


atacagtagc 


aaccctctat 


tgtgtgcatc 


daaggaLdyd 


3060 


gataaaagac 


accaaggaag 


ctttagacaa 


gatagaggaa 


gagcaaaaca 


dddy LddydL 


31 70 


caccgcacag 


caagcggccg 


ctgatcttca 


gacctggagc 


getcgaggeg 


dClLaCC LLl 


31 80 


ctagagtcgg 


tgtcttctat 


ggaggtcaaa 


acagcgtgga tggcgtctcc 


aggega lc Lg 




acggttcact 


aaacgagctc 


tgcttatata 


gacctcccac 


cgtacacgcc 


LdCCyCLLdL 


3 3HO 


ttgcgtcaat 


ggggcggagt 


tgttacgaca 


ttttggaaag 


tecegttgat 


itiyy tgcLd 


33fiO 


aaacaaactc 


ecattgaegt 


caatggggtg 


gagacttgga 


aatccccgtg 


-j -♦- /— -j -j -> /~ /~ /~i 

dy LLaaaCLg 


3470 


ctatccacgc 


ccattgatgt 


actgecaaaa 


ccgcatcacc 


atggtaatag 


f— f~\ -f— ^ ^ 

eg a xgac taa 




tacgtagatg 


tactgecaag 


taggaaagtc 


ccataaggtc 


atgtactggg 


ca lad rgeca 


3 ^AO 


ggcgggccat 


ttacegtcat 


tgacgtcaat 


agggggegta 


cttggcatat 


ga idCdC l xg 


jDUU 


atgtactgcc 


aagtgggcag 


tttaccgtaa 


atactccacc 


cattgaegtc 


-3 1 -t- n n 1 ~i -3 /~i "t~ 

aa Lggaaag l 


jDDU 


ccctattggc 


gttactatgg 


gaacatacgt 


cattattgac 


gtcaatgggc 


gggggtcgtt 


37?n 


gggcggtcag 


ccaggcgggc 


catttaccgt 


aagttatgta 


aegeggaact 


cccaagc l ia 


3 7cn 
j / oU 


tcgaggagga 


gatatgaggg 


acaattggag 


aagtgaatta 


tataaatata 


aagtagtaaa 


3840 


aattgaacca 


ttaggagtag 


cacccaccaa 


ggcaaagaga 


agagtggtgc 


agagagaaaa 


3900 


aagagcagtg 


ggaataggag 


ctttgttcct 


tgggttcttg 


ggagcagcag 


gaagcactat 


3960 
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gggcgcagcc 
gcagcagaac 
ctggggcatc 
acagctcctg 
gaatgctagt 
tgggacagag 
aaccagcaag 
aattggttta 
ggcttggtag 
ggatattcac 
gaaggaatag 
ggatctcgac 
agaatagtag 
aaaattcaaa 
gtattaccgc 
ccatatatgg 
aacgaccccc 
actttccatt 
caagtgtatc 
tggcattatg 
ttagtcatcg 
cggtttgact 
tggcaccaaa 
atgggcggta 
cagatccgct 
cggtaccgcg 
ccgagttcat 
tcgagggcga 
ccaagggcgg 
ccaaggtgta 
agggcttcaa 
aggactcctc 
tcccctccga 
gcctgtaccc 



tcaatgacgc 
aatttgctga 
aagcagctcc 
gggatttggg 
tggagtaata 
aaattaacaa 
aaaagaatga 
acataacaaa 
gtttaagaat 
cattatcgtt 
aagaagaagg 
ggttaacttt 
acataatagc 
attttatcgc 
catgcattag 
agttccgcgt 
gcccattgac 
gacgtcaatg 
atatgccaag 
cccagtacat 
ctattaccat 
cacggggatt 
atcaacggga 
ggcgtgtacg 
agcgctaccg 
ggcccgggat 
gcgcttcaag 
gggcgagggc 
ccccctgccc 
cgtgaagcac 
gtgggagcgc 
cctgcaggac 
cggccccgtg 
ccgcgacggc 
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tgacggtaca ggccagacaa ttattgtctg gtatagtgca 4020 

gggctattga ggcgcaacag catctgttgc aactcacagt 4080 

aggcaagaat cctggctgtg gaaagatacc taaaggatca 4140 

gttgctctgg aaaactcatt tgcaccactg ctgtgccttg 4200 

aatctctgga acagattgga atcacacgac ctggatggag 4260 

ttacacaagc ttaatacact ccttaattga agaatcgcaa 4320 

acaagaatta ttggaattag ataaatgggc aagtttgtgg 4380 

ttggctgtgg tatataaaat tattcataat gatagtagga 4440 

agtttttgct gtactttcta tagtgaatag agttaggcag 4500 

tcagacccac ctcccaaccc cgaggggacc cgacaggccc 4560 

tggagagaga gacagagaca gatccattcg attagtgaac 4620 

taaaagaaaa ggggggattg gggggtacag tgcaggggaa 4680 

aacagacata caaactaaag aattacaaaa acaaattaca 4740 

atgttctttc ctgcgttatc ccctgattct gtggataacc 4800 

ttattaatag taatcaatta cggggtcatt agttcatagc 4860 

tacataactt acggtaaatg gcccgcctgg ctgaccgccc 4920 

gtcaataatg acgtatgttc ccatagtaac gccaataggg 4980 

ggtggagtat ttacggtaaa ctgcccactt ggcagtacat 5040 

tacgccccct attgacgtca atgacggtaa atggcccgcc 5100 

gaccttatgg gactttccta cttggcagta catctacgta 5160 

ggtgatgcgg ttttggcagt acatcaatgg gcgtggatag 5220 

tccaagtctc caccccattg acgtcaatgg gagtttgttt 5280 

ctttccaaaa tgtcgtaaca actccgcccc attgacgcaa 5340 

gtgggaggtc tatataagca gagctggttt agtgaaccgt 5400 

gactcagatc tcgagctcaa gcttcgaatt ctgcagtcga 5460 

ccaccggtcg ccaccatggc ctcctccgag aacgtcatca 5520 

gtgcgcatgg agggcaccgt gaacggccac gagttcgaga 5580 

cgcccctacg agggccacaa caccgtgaag ctgaaggtga 5640 

ttcgcctggg acatcctgtc cccccagttc cagtacggct 5700 

cccgccgaca tccccgacta caagaagctg tccttccccg 5760 

gtgatgaact tcgaggacgg cggcgtggcg accgtgaccc 5820 

ggctgcttca tctacaaggt gaagttcatc ggcgtgaact 5880 

atgcagaaga agaccatggg ctgggaggcc tccaccgagc 5940 

gtgctgaagg gcgagaccca caaggccctg aagctgaagg 6000 
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acggcggcca ctacctggtg gagttcaagt ccatctacat ggccaagaag cccgtgcagc 6060 

tgcccggcta ctactacgtg gacgccaagc tggacatcac ctcccacaac gaggactaca 6120 

ccatcgtgga gcagtacgag cgcaccgagg gccgccacca cctgttcctg tagcggggcc 6180 

tcgacaatca acctctggat tacaaaattt gtgaaagatt gactggtatt cttaactatg 6240 

ttgctccttt tacgctatgt ggatacgctg ctttaatgcc tttgtatcat gctattgctt 6300 

cccgtatggc tttcattttc tcctccttgt ataaatcctg gttgctgtct ctttatgagg 6360 

agttgtggcc cgttgtcagg caacgtggcg tggtgtgcac tgtgtttgct gacgcaaccc 6420 

ccactggttg gggcattgcc accacctgtc agctcctttc cgggactttc gctttccccc 6480 

tccctattgc cacggcggaa ctcatcgccg cctgccttgc ccgctgctgg acaggggctc 6540 

ggctgttggg cactgacaat tccgtggtgt tgtcggggaa gctgacgtcc tttccatggc 6600 

tgctcgcctg tgttgccacc tggattctgc gcgggacgtc cttctgctac gtcccttcgg 6660 

ccctcaatcc agcggacctt ccttcccgcg gcctgctgcc ggctctgcgg cctcttccgc 6720 

gtcttcgcct tcgccctcag acgagtcgga tctccctttg ggccgcctcc ccgcctggaa 6780 

ttccgcgact ctagatcata atcagccata ccacatttgt agaggtttta cttgctttaa 6840 

aaaacctccc acacctcccc ctgaacctga aacataaaat gaatgcaatt gttgttgtta 6900 

acttgtttat tgcagcttat aatggttaca aataaagcaa tagcatcaca aatttcacaa 6960 

ataaagcatt tttttcactg cattctagtt gtggtttgtc caaactcatc aatgtatctt 7020 

aaccaggcgg ggaggcggcc caaagggaga tccgactcgt ctgagggcga aggcgaagac 7080 

gcggaagagg ccgcagagcc ggcagcaggc cgcgggaagg aaggtccgct ggattgaggg 7140 

ccgaagggac gtagcagaag gacgtcccgc gcagaatcca ggtggcaaca caggcgagca 7200 

gccatggaaa ggacgtcagc ttccccgaca acaccacgga attgtcagtg cccaacagcc 7260 

gagcccctgt ccagcagcgg gcaaggcagg cggcgatgag ttccgccgtg gcaataggga 7320 

gggggaaagc gaaagtcccg gaaaggagct gacaggtggt ggcaatgccc caaccagtgg 7380 

gggttgcgtc agcaaacaca gtgcacacca cgccacgttg cctgacaacg ggccacaact 7440 

cctcataaag agacagcaac caggatttat acaaggagga gaaaatgaaa gccatacggg 7500 

aagcaatagc atgatacaaa ggcattaaag cagcgtatcc acatagcgta aaaggagcaa 7560 

catagttaag aataccagtc aatctttcac aaattttgta atccagaggt tgattgtcga 7620 

cgcggccgct ttacttgtac agctcgtcca tgccgagagt gatcccggcg gcggtcacga 7680 

actccagcag gaccatgtga tcgcgcttct cgttggggtc tttgctcagg gcggactggg 7740 

tgctcaggta gtggttgtcg ggcagcagca cggggccgtc gccgatgggg gtgttctgct 7800 

ggtagtggtc ggcgagctgc acgctgccgt cctcgatgtt gtggcggatc ttgaagttca 7860 

ccttgatgcc gttcttctgc ttgtcggcca tgatatagac gttgtggctg ttgtagttgt 7920 

actccagctt gtgccccagg atgttgccgt cctccttgaa gtcgatgccc ttcagctcga 7980 

tgcggttcac cagggtgtcg ccctcgaact tcacctcggc gcgggtcttg tagttgccgt 8040 
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cgtccttgaa 


# 

gaagatggtg 
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cgctcctgga cgtagccttc gggcatggcg 


gacttgaaga 


8100 


agtcgtgctg 


cttcatgtgg 


tcggggtagc 


ggctgaagca 


ctgcacgccg 


taggtcaggg 


8160 


tggtcacgag 


ggtgggccag 


ggcacgggca 


gcttgccggt 


ggtgcagatg 


aacttcaggg 


8220 


tcagcttgcc 


gtaggtggca 


tcgccctcgc 


cctcgccgga 


cacgctgaac 


ttgtggccgt 


8280 


ttacgtcgcc 


gtccagctcg 


accaggatgg 


gcaccacccc 


ggtgaacagc 


tcctcgccct 


8340 


tgctcaccat 


ggtggcgacc 


ggtggatcct 


gaagaaaagg 


gagaattcga 


attcgagctc 


8400 


ggtaccttta 


agaccaatga 


cttacaaggc 


agctgtagat 


cttagccact 


ttttaaaaga 


8460 


aaagggggga 


ctggaagggc 


taattcactc 


ccaacgaaga 


caagatctgc 


tttttgcttg 


8520 


tactgggtct 


ctctggttag 


accagatctg 


agcctgggag 


ctctctggct 


aactagggaa 


8580 


cccactgctt 


aagcctcaat 


aaagcttgcc 


ttgagtgctt 


caagtagtgt 


gtgcccgtct 


8640 


gttgtgtgac 


tctggtaact 


agagatccct 


cagacccttt 


tagtcagtgt 


ggaaaatctc 


8700 


tagcagtagt 


agttcatgtc 


atcttattat 


tcagtattta 


taacttgcaa 


agaaatgaat 


8760 


atcagagagt 


gagaggaact 


tgtttattgc 


agcttataat 


ggttacaaat 


aaagcaatag 


8820 


catcacaaat 


ttcacaaata 


aagcattttt 


ttcactgcat 


tctagttgtg 


gtttgtccaa 


8880 


actcatcaat 


gtatcttatc 


atgtctggct 


ctagctatcc 


cgcccctaac 


tccgcccagt 


8940 


tccgcccatt 


ctccgcccca 


tggctgacta 


atttttttta 


tttatgcaga 


ggccgaggcc 


9000 


gcctcggcct 


ctgagctatt 


ccagaagtag 


tgaggaggct 


tttttggagg 


cctaggcttt 


9060 


tgcgtcgaga 


cgtacccaat 


tcgccctata 


gtgagtcgta 


ttacgcgcgc 


tcactggccg 


9120 


tcgttttaca 


acgtcgtgac 


tgggaaaacc 


ctggcgttac 


ccaacttaat 


cgccttgcag 


9180 


cacatccccc 


tttcgccagc 


tggcgtaata 


gcgaagaggc 


ccgcaccgat 


cgcccttccc 


9240 


aacagttgcg 


cagcctgaat 


ggcgaatggc 


gcgacgcgcc 


ctgtagcggc 


gcattaagcg 


9300 


cggcgggtgt 


ggtggttacg 


cgcagcgtga 


ccgctacact 


tgccagcgcc 


ctagcgcccg 


9360 


ctcctttcgc 


tttcttccct 


tcctttctcg 


ccacgttcgc 


cggctttccc 


cgtcaagctc 


9420 


taaatcgggg 


gctcccttta 


gggttccgat 


ttagtgcttt 


acggcacctc 


gaccccaaaa 


9480 


aacttgatta 


gggtgatggt 


tcacgtagtg 


ggccatcgcc 


ctgatagacg 


gtttttcgcc 


9540 


ctttgacgtt 


ggagtccacg 


ttctttaata 


gtggactctt 


gttccaaact 


ggaacaacac 


9600 


tcaaccctat 


ctcggtctat 


tcttttgatt 


tataagggat 


tttgccgatt 


tcggcctatt 


9660 


ggttaaaaaa 


tgagctgatt 


taacaaaaat 


ttaacgcgaa 


ttttaacaaa 


atattaacgt 


9720 


ttacaatttc 


c 










9731 



<210> 6 

<211> 9782 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthesized retroviral vectors 

<400> 6 
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ccggtcgcca ccatggcctc ctccgagaac gtcatcaccg agttcatgcg cttcaaggtg 60 

cgcatggagg gcaccgtgaa cggccacgag ttcgagatcg agggcgaggg cgagggccgc 120 

ccctacgagg gccacaacac cgtgaagctg aaggtgacca agggcggccc cctgcccttc 180 

gcctgggaca tcctgtcccc ccagttccag tacggctcca aggtgtacgt gaagcacccc 240 

gccgacatcc ccgactacaa gaagctgtcc ttccccgagg gcttcaagtg ggagcgcgtg 300 

atgaacttcg aggacggcgg cgtggcgacc gtgacccagg actcctccct gcaggacggc 360 

tgcttcatct acaaggtgaa gttcatcggc gtgaacttcc cctccgacgg ccccgtgatg 420 

cagaagaaga ccatgggctg ggaggcctcc accgagcgcc tgtacccccg cgacggcgtg 480 

ctgaagggcg agacccacaa ggccctgaag ctgaaggacg gcggccacta cctggtggag 540 

ttcaagtcca tctacatggc caagaagccc gtgcagctgc ccggctacta ctacgtggac 600 

gccaagctgg acatcacctc ccacaacgag gactacacca tcgtggagca gtacgagcgc 660 

accgagggcc gccaccacct gttcctgtag cggccgcgac tctagatcat aatcagccat 720 

accacatttg tagaggtttt acttgcttta aaaaacctcc cacacctccc cctgaacctg 780 

aaacataaaa tgaatgcaat tgttgttgtt aacttgttta ttgcagctta taatggttac 840 

aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt 900 

tggatccttt atttgtgaaa tttgtgatgc tattgcttta tttgtaacca ttataagctg 960 

caataaacaa gttaacaaca acaattgcat tcattttatg tttcaggttc agggggaggt 1020 

gtgggaggtt ttttaaagca agtaaaacct ctacaaatgt ggtatggctg aattccaggc 1080 

ggggaggcgg cccaaaggga gatccgactc gtctgagggc gaaggcgaag acgcggaaga 1140 

ggccgcagag ccggcagcag gccgcgggaa ggaaggtccg ctggattgag ggccgaaggg 1200 

acgtagcaga aggacgtccc gcgcagaatc caggtggcaa cacaggcgag cagccatgga 1260 

aaggacgtca gcttccccga caacaccacg gaattgtcag tgcccaacag ccgagcccct 1320 

gtccagcagc gggcaaggca ggcggcgatg agttccgccg tggcaatagg gagggggaaa 1380 

gcgaaagtcc cggaaaggag ctgacaggtg gtggcaatgc cccaaccagt gggggttgcg 1440 

tcagcaaaca cagtgcacac cacgccacgt tgcctgacaa cgggccacaa ctcctcataa 1500 

agagacagca accaggattt atacaaggag gagaaaatga aagccatacg ggaagcaata 1560 

gcatgataca aaggcattaa agcagcgtat ccacatagcg taaaaggagc aacatagtta 1620 

agaataccag tcaatctttc acaaattttg taatccagag gttgattgtc gacgcggccg 1680 

ctttacttgt acagctcgtc catgccgaga gtgatcccgg cggcggtcac gaactccagc 1740 

aggaccatgt gatcgcgctt ctcgttgggg tctttgctca gggcggactg ggtgctcagg 1800 

tagtggttgt cgggcagcag cacggggccg tcgccgatgg gggtgttctg ctggtagtgg 1860 

tcggcgagct gcacgctgcc gtcctcgatg ttgtggcgga tcttgaagtt caccttgatg 1920 

ccgttcttct gcttgtcggc catgatatag acgttgtggc tgttgtagtt gtactccagc 1980 

ttgtgcccca ggatgttgcc gtcctccttg aagtcgatgc ccttcagctc gatgcggttc 2040 
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accagggtgt 


cgccctcgaa 
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cttcacctcg gcgcgggtct tgtagttgcc 


gtcgtccttg 


2100 


aagaagatgg 


tgcgctcctg 


gacgtagcct 


tcgggcatgg 


cggacttgaa 


gaagtcgtgc 


2160 


tgcttcatgt 


ggtcggggta 


gcggctgaag 


cactgcacgc 


cgtaggtcag 


ggtggtcacg 


2220 


agggtgggcc 


agggcacggg 


cagcttgccg 


gtggtgcaga 


tgaacttcag 


ggtcagcttg 


2280 


ccgtaggtgg 


catcgccctc 


gccctcgccg 


gacacgctga 


acttgtggcc 


gtttacgtcg 


2340 


ccgtccagct 


cgaccaggat 


gggcaccacc 


ccggtgaaca 


gctcctcgcc 


cttgctcacc 


2400 


atctgaagaa 


aagggaggta 


cctttaagac 


caatgactta 


caaggcagct 


gtagatctta 


2460 


gccacttttt 


aaaagaaaag 


gggggactgg 


aagggctaat 


tcactcccaa 


cgaagacaag 


2520 


atatccttga 


tctgtggatc 


taccacacac 


aaggctactt 


ccctgattgg 


cagaactaca 


2580 


caccagggcc 


agggatcaga 


tatccactga 


cctttggatg 


gtgctacaag 


ctagtaccag 


2640 


ttgagcaaga 


gaaggtagaa 


gaagccaatg 


aaggagagaa 


cacccgcttg 


ttacaccctg 


2700 


tgagcctgca tgggatggat gacccggaga gagaagtatt agagtggagg tttgacagcc 


2760 


gcctagcatt 


tcatcacatg 


gcccgagagc 


tgcatccgga 


gtacttcaag 


aactgctgac 


2820 


atcgagcttg 


ctacaaggga 


ctttccgctg 


gggactttcc 


agggaggcgt 


ggcctgggcg 


2880 


ggactgggga 


gtggcgagcc 


ctcagatgct 


gcatataagc 


agctgctttt 


tgcttgtact 


2940 


gggtctctct 


ggttagacca 


gatctgagcc 


tgggagctct 


ctggctaact 


agggaaccca 


3000 


ctgcttaagc 


ctcaataaag 


cttgccttga 


gtgcttcaag 


tagtgtgtgc 


ccgtctgttg 


3060 


tgtgactctg 


gtaactagag 


atccctcaga 


cccttttagt 


cagtgtggaa 


aatctctagc 


3120 


agtagtagtt 


catgtcatct 


tattattcag 


tatttataac 


ttgcaaagaa 


atgaatatca 


3180 


gagagtgaga 


ggccttgaca 


ttataataga 


tttagcagga 


attgaactag 


gagtggagca 


3240 


cacaggcaaa 


gctgcagaag 


tacttggaag 


aagccaccag 


agatactcac 


gattctgcac 


3300 


atacctggct 


aatcccagat 


cctaaggatt 


acattaagtt 


tactaacatt 


tatataatga 


3360 


tttatagttt 


aaagtataaa 


cttatctaat 


ttactattct 


gacagatatt 


aattaatcct 


3420 


caaatatcat 


aagagatgat 


tactattatc 


cccatttaac 


acaagaggaa 


actgagaggg 


3480 


aaagatgttg 


aagtaatttt 


cccacaatta 


cagcatccgt 


tagttacgac 


tctatgatct 


3540 


tctgacacaa 


attccattta 


ctcctcaccc 


tatgactcag 


tcgaatatat 


caaagttatg 


3600 


gacattatgc 


taagtaacaa 


attacccttt 


tatatagtaa 


atactgagta 


gattgagaga 


3660 


agaaattgtt 


tggcaaacct 


gaatagcttc 


cagaagaaga 


gaagtgagga 


taagaataac 


3720 


agttgtcatt 


aaccagtttt 


aacaagtaac 


ttggttagaa 


agggattcaa 


atgcataaag 


3780 


caagggataa 


atttttctgg 


caacaagact 


atacaatata 


accttaaata 


tgacttcaaa 


3840 


taattgttgg 


aacttgataa 


aactaattaa 


atattattga 


agattatcaa 


tattataaat 


3900 


gtaatttact 


tttaaaaagg 


gaacatagaa 


atgtgtatca 


ttagagtaga 


aaacaatcct 


3960 


tattatcaca 


atttgtcaaa 


acaagtttgt 


tattaacaca 


agtagaatac 


tgcattcaat 


4020 


taagttgact 


gcagattttg 


tgttttgtta 


aaattagaaa 


gagataacaa 


caatttgaat 


4080 
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tattgaaagt aacatgtaaa tagttctaca tacgttcttt tgacatcttg ttcaatcatt 4140 

gatcgaagtt ctttatcttg gaagaatttg ttccaaagac tctgaaataa ggaaaacaat 4200 

ctattatata gtctcacacc tttgttttac ttttagtgat ttcaatttaa taatgtaaat 4260 

ggttaaaatt tattcttctc tgagatcatt tcacattgca gatagaaaac ctgagactgg 4320 

ggtaattttt attaaaatct aatttaatct cagaaacaca tctttattct aacatcaatt 4380 

tttccagttt gatattatca tataaagtca gccttcctca tctgcaggtt ccacaacaaa 4440 

aatccaacca actgtggatc aaaaatattg ggaaaaaatt aaaaatagca atacaacaat 4500 

aaaaaaatac aaatcagaaa aacagcacag tataacaact ttatttagca tttacaatct 4560 

attaggtatt ataagtaatc tagaattaat tccgtgtatt ctatagtgtc acctaaatcg 4620 

tatgtgtatg atacataagg ttatgtatta attgtagccg cgttctaacg acaatatgta 4680 

caagcctaat tgtgtagcat ctggcttact gaagcagacc ctatcatctc tctcgtaaac 4740 

tgccgtcaga gtcggtttgg ttggacgaac cttctgagtt tctggtaacg ccgttccgca 4800 

ccccggaaat ggtcagcgaa ccaatcagca gggtcatcgc tagccagatc ctctacgccg 4860 

gacgcatcgt ggccggcatc accggcgcca caggtgcggt tgctggcgcc tatatcgccg 4920 

acatcaccga tggggaagat cgggctcgcc acttcgggct catgagcgct tgtttcggcg 4980 

tgggtatggt ggcaggcccc gtggccgggg gactgttggg cgccatctcc ttgcatgcac 5040 

cattccttgc ggcggcggtg ctcaacggcc tcaacctact actgggctgc ttcctaatgc 5100 

aggagtcgca taagggagag cgtcgatatg gtgcactctc agtacaatct gctctgatgc 5160 

cgcatagtta agccagcccc gacacccgcc aacacccgct gacgcgccct gacgggcttg 5220 

tctgctcccg gcatccgctt acagacaagc tgtgaccgtc tccgggagct gcatgtgtca 5280 

gaggttttca ccgtcatcac cgaaacgcgc gagacgaaag ggcctcgtga tacgcctatt 5340 

tttataggtt aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg 5400 

aaatgtgcgc ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccgct 5460 

catgagacaa taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat 5520 

tcaacatttc cgtgtcgccc ttattccctt ttttgcggca ttttgccttc ctgtttttgc 5580 

tcacccagaa acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg 5640 

ttacatcgaa ctggatctca acagcggtaa gatccttgag agttttcgcc ccgaagaacg 5700 

ttttccaatg atgagcactt ttaaagttct gctatgtggc gcggtattat cccgtattga 5760 

cgccgggcaa gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta 5820 

ctcaccagtc acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc 5880 

tgccataacc atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc 5940 

gaaggagcta accgcttttt tgcacaacat gggggatcat gtaactcgcc ttgatcgttg 6000 

ggaaccggag ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgtagc 6060 

aatggcaaca acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca 6120 
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acaattaata gactggatgg aggcggataa agttgcagga ccacttctgc gctcggccct 6180 

tccggctggc tggtttattg ctgataaatc tggagccggt gagcgtgggt ctcgcggtat 6240 

cattgcagca ctggggccag atggtaagcc ctcccgtatc gtagttatct acacgacggg 6300 

gagtcaggca actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat 6360 

taagcattgg taactgtcag accaagttta ctcatatata ctttagattg atttaaaact 6420 

tcatttttaa tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat 6480 

cccttaacgt gagttttcgt tccactgagc gtcagacccc gtagaaaaga tcaaaggatc 6540 

ttcttgagat cctttttttc tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct 6600 

accagcggtg gtttgtttgc cggatcaaga gctaccaact ctttttccga aggtaactgg 6660 

cttcagcaga gcgcagatac caaatactgt ccttctagtg tagccgtagt taggccacca 6720 

cttcaagaac tctgtagcac cgcctacata cctcgctctg ctaatcctgt taccagtggc 6780 

tgctgccagt ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga 6840 

taaggcgcag cggtcgggct gaacgggggg ttcgtgcaca cagcccagct tggagcgaac 6900 

gacctacacc gaactgagat acctacagcg tgagctatga gaaagcgcca cgcttcccga 6960 

agggagaaag gcggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag 7020 

ggagcttcca gggggaaacg cctggtatct ttatagtcct gtcgggtttc gccacctctg 7080 

acttgagcgt cgatttttgt gatgctcgtc aggggggcgg agcctatgga aaaacgccag 7140 

caacgcggcc tttttacggt tcctggcctt ttgctggcct tttgctcaca tgttctttcc 7200 

tgcgttatcc cctgattctg tggataaccg tattaccgcc tttgagtgag ctgataccgc 7260 

tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc gaggaagcgg aagagcgccc 7320 

aatacgcaaa ccgcctctcc ccgcgcgttg gccgattcat taatgcagct gtggaatgtg 7380 

tgtcagttag ggtgtggaaa gtccccaggc tccccagcag gcagaagtat gcaaagcatg 7440 

catctcaatt agtcagcaac caggtgtgga aagtccccag gctccccagc aggcagaagt 7500 

atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac tccgcccatc 7560 

ccgcccctaa ctccgcccag ttccgcccat tctccgcccc atggctgact aatttttttt 7620 

atttatgcag aggccgaggc cgcctcggcc tctgagctat tccagaagta gtgaggaggc 7680 

ttttttggag gcctaggctt ttgcaaaaag cttggacaca agacaggctt gcgagatatg 7740 

tttgagaata ccactttatc ccgcgtcagg gagaggcagt gcgtaaaaag acgcggactc 7800 

atgtgaaata ctggttttta gtgcgccaga tctctataat ctcgcgcaac ctattttccc 7860 

ctcgaacact ttttaagccg tagataaaca ggctgggaca cttcacatga gcgaaaaata 7920 

catcgtcacc tgggacatgt tgcagatcca tgcacgtaaa ctcgcaagcc gactgatgcc 7980 

ttctgaacaa tggaaaggca ttattgccgt aagccgtggc ggtctgtacc gggtgcgtta 8040 

ctggcgcgtg aactgggtat tcgtcatgtc gataccgttt gtatttccag ctacgatcac 8100 

gacaaccagc gcgagcttaa agtgctgaaa cgcgcagaag gcgatggcga aggcttcatc 8160 
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gttattgatg 


acctggtgga 


taccggtggt 


actgcggttg 


cgattcgtga 


aatgtatcca 


8220 


aaagcgcact 


ttgtcaccat 


cttcgcaaaa 


ccggctggtc 


gtccgctggt 


tgatgactat 


8280 


gttgttgata tcccgcaaga 


tacctggatt 


gaacagccgt 


gggatatggg 


cgtcgtattc 


8340 


gtcccgccaa 


tctccggtcg 


ctaatctttt 


caacgcctgg 


cactgccggg 


cgttgttctt 


8400 


tttaacttca 


ggcgggttac 


aatagtttcc 


agtaagtatt 


ctggaggctg 


catccatgac 


8460 


acaggcaaac 


ctgagcgaaa 


ccctgttcaa 


accccgcttt 


aaacatcctg 


aaacctcgac 


8520 


gctagtccgc 


cgctttaatc 


acggcgcaca 


accgcctgtg 


cagtcggccc 


ttgatggtaa 


8580 


aaccatccct 


cactggtatc 


gcatgattaa 


ccgtctgatg 


tggatctggc 


gcggcattga 


8640 


cccacgcgaa 


atcctcgacg 


tccaggcacg 


tattgtgatg 


agcgatgccg 


aacgtaccga 


8700 


cgatgattta 


tacgatacgg 


tgattggcta 


ccgtggcggc 


aactggattt 


atgagtgggc 


8760 


cccggatctt 


tgtgaaggaa 


ccttacttct 


gtggtgtgac 


ataattggac 


aaactaccta 


8820 


cagagattta 


aagctctaag 


gtaaatataa 


aatttttaag 


tgtataatgt 


gttaaactac 


8880 


tgattctaat 


tgtttgtgta 


ttttagattc 


caacctatgg 


aactgatgaa 


tgggagcagt 


8940 


ggtggaatgc 


ctttaatgag 


gaaaacctgt 


tttgctcaga 


agaaatgcca 


tctagtgatg 


9000 


atgaggctac 


tgctgactct 


caacattcta 


ctcctccaaa 


aaagaagaga 


aaggtagaag 


9060 


accccaagga 


ctttccttca 


gaattgctaa 


gttttttgag 


tcatgctgtg 


tttagtaata 


9120 


gaactcttgc 


ttgctttgct 


atttacacca 


caaaggaaaa 


agctgcactg 


ctatacaaga 


9180 


aaattatgga 


aaaatattct 


gtaaccttta 


taagtaggca 


taacagttat 


aatcataaca 


9240 


tactgttttt 


tcttactcca 


cacaggcata 


gagtgtctgc 


tattaataac 


tatgctcaaa 


9300 


aattgtgtac 


ctttagcttt 


ttaatttgta 


aaggggttaa 


taaggaatat 


ttgatgtata 


9360 


gtgccttgac 


tagagatcat 


aatcagccat 


accacatttg 


tagaggtttt 


acttgcttta 


9420 


aaaaacctcc 


cacacctccc 


cctgaacctg 


aaacataaaa 


tgaatgcaat 


tgttgttgtt 


9480 


aacttgttta 


ttgcagctta 


taatggttac 


aaataaagca 


atagcatcac 


aaatttcaca 


9540 


aataaagcat 


ttttttcact 


gcattctagt 


tgtggtttgt 


ccaaactcat 


caatgtatct 


9600 


tatcatgtct 


ggatcaactg 


gataactcaa 


gctaaccaaa 


atcatcccaa 


acttcccacc 


9660 


ccatacccta 


ttaccactgc 


caattacctg 


tggtttcatt 


tactctaaac 


ctgtgattcc 


9720 


tctgaattat 


tttcatttta 


aagaaattgt 


atttgttaaa 


tatgtactac 


aaacttagta 


9780 


gt 












9782 
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